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(57) ABSTRACT

An image pickup apparatus in which drawing information
can be input from a touch panel by a photographer and a
display unit is rotatable between a reverse display state and
a normal display state. When the display unit is in the
reverse display state image data can easily be obtained
which reflects drawing information intended by the photog-
rapher without changing a flipping status of the taken image.
On the display unit, the drawing information is displayed in
a manner so as to be superimposed on the taken image.
Whether the display unit is in the reverse display state or the
normal display state is detected, and in response to switching
between the reverse display state and the normal display
state, the drawing information displayed on the display unit
is flipped. Depending on the type of the drawing informa-
tion, the drawing information is vertically flipped, or the
drawing information is vertically flipped and also horizon-
tally flipped.

11 Claims, 8 Drawing Sheets
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IMAGE PICKUP APPARATUS HAVING
TOUCH PANEL, IMAGE PROCESSING
METHOD, AND STORAGE MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image pickup appara-
tus having a touch panel, an image processing method for
the image pickup apparatus, and a storage medium storing a
program for implementing the image processing method.

2. Description of the Related Art

In recent years, as user interfaces for performing opera-
tions on image pickup apparatuses (video equipment) such
as digital video cameras, touch panels have been used which
enable a user to perform an operation on an image pickup
apparatus by touching a screen of a liquid crystal display or
the like with a finger, a special pen, or the like (hereafter
referred to as “a finger or the like”). A control means such
as a microcomputer incorporated in an image pickup appa-
ratus detects a position on a touch panel touched by a user
with a finger or the like, identifies a switch (icon) displayed
at the detected position, and performs a process or an
operation associated with the identified switch (icon). Some
touch panels of image pickup apparatuses have not only a
switch-replacement function but also a drawing input (here-
after referred to as “hand-drawing input”) function of, when
a linear drawing, characters, etc. are drawn on the touch
panels with a finger or the like, superimposing the drawn
linear drawing, characters, etc. on a taken image (taken
picture).

Some image pickup apparatuses such as digital video
cameras are equipped with a rotatable liquid crystal display
having a touch panel and have a shooting mode which
allows shooting in a state where a display screen of the
liquid crystal display faces toward a taking lens (self shoot).
FIGS. 7A to 7¢ are views showing the relationship among a
camera main body 70, position of a liquid crystal display 71,
and displayed taken image (displayed picture) in a conven-
tional digital video camera capable of self shoot.

FIG. 7A shows a normal display state where a display
screen of the liquid crystal display 71 faces toward a rear of
the camera main body 70. Four corners of the liquid crystal
display 71 in the state shown in FIG. 7A are designated by
T-L, B-L, T-R, and B-R, respectively. FIG. 7B shows a
reverse display state immediately after the display screen of
the liquid crystal display 71 is turned to face toward a front
(lens 73 side) of the camera main body 70. When the liquid
crystal display 71 is rotated 180 degrees about an A-axis
shown in FIG. 7A so that the display screen (touch panel 72)
of'the liquid crystal display 71 can face toward the front, the
taken image is vertically flipped. Thus, in the reverse display
state, the taken image is flipped vertically and displayed on
the display screen as shown in FIG. 7C.

FIG. 8A shows a state where in the state in FIG. 7C,
hand-drawing input is done on the touch panel 72 which the
liquid crystal display 71 is equipped with. FIG. 8B shows an
exemplary display when the liquid crystal display 71 is
brought back to the normal display state after hand-drawing
input in FIG. 8A. In FIG. 8B, the displayed image is flipped
from the display state shown in FIG. 8A, but a linear
drawing input by hand-drawing input is not flipped, and
hence hand-drawing input is not shown as intended.

To prevent this problem, there has been proposed a
method which prohibits hand-drawing input from a touch
panel when a liquid crystal display is in the reverse display
state. Also, there has been proposed a technique to, when a
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liquid crystal display is in the reverse display state, vary a
flipping status of a taken image according to whether or not
hand-drawing input from a touch panel is to be done (see
Japanese Patent Publication No. 3505088).

However, as with the conventional art described above,
when a liquid crystal display is in the reverse display state,
if a flipping status of a taken image is varied depending on
whether or not hand-drawing input from a touch panel is to
be done, a problem arises because it makes framing during
shooting difficult.

SUMMARY OF THE INVENTION

The present invention provides an image pickup apparatus
and an image processing method which are capable of, when
drawing information is input from a touch panel by a
photographer when a display unit is in a reverse displays
state, easily obtaining image data which reflects drawing
information intended by the photographer without changing
a flipping status of the taken image.

Accordingly, the present invention provides an image
pickup apparatus comprising a touch panel configured to
allow input of drawing information, a display unit config-
ured to display a taken image and superimpose the drawing
information, which is input through the touch panel, on the
taken image, a rotating unit configured to rotate the display
unit between a reverse display state and a normal display
state, and a flipping unit configured to flip the drawing
information displayed on the display unit in response to
switching a state of the display unit between the reverse
display state and the normal display state by the rotating
unit, wherein according to a type of the drawing informa-
tion, the flipping unit carries out a first flipping process in
which the drawing information is vertically flipped or a
second flipping process in which the drawing information is
vertically flipped and also horizontally flipped.

According to the present invention, when a photographer
inputs drawing information from the touch panel when the
display unit is in the reverse display state, the first flipping
process in which the drawing information is vertically
flipped or the second flipping process in which the drawing
information is vertically flipped and also horizontally flipped
is carried out according to a type of the drawing information.
As a result, image data which reflects the drawing informa-
tion intended by the photographer is easily obtained without
changing a flipping status of a taken image.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram schematically showing an
arrangement of a digital video camera which is an exem-
plary image pickup apparatus according to embodiments of
the present invention.

FIGS. 2A to 2C are views showing exemplary displays on
a liquid crystal display of the digital video camera in FIG.
1 according to a first embodiment.

FIG. 3 is a flowchart which is executed by a system
control unit so as to implement a user interface in a hand-
drawing input mode according to the first embodiment of the
present invention.

FIG. 4 is a flowchart of image processing in a hand-
drawing input mode according to the first embodiment.
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FIG. 5 is a view showing an exemplary display on the
liquid crystal display of the digital video camera in FIG. 1
according to a second embodiment of the present invention.

FIG. 6 is a flowchart of data processing in a hand-drawing
input mode according to the second embodiment.

FIGS. 7A to 7¢ are views showing the relationship among
a camera main body, position of a liquid crystal display, and
displayed image in a conventional digital video camera.

FIGS. 8A and 8B are views showing exemplary displays
in a state shown in FIG. 7C and a state where the liquid
crystal display has been brought back to a normal display
state after hand-drawing input.

DESCRIPTION OF THE EMBODIMENTS

The present invention will now be described in detail with
reference to the drawings showing embodiments thereof.
Here, a digital video camera is taken as an example of an
image pickup apparatus according to the embodiments of the
present invention.

FIG. 1 is a block diagram schematically showing an
arrangement of the digital video camera 100 which is an
exemplary image pickup apparatus according to the embodi-
ments of the present invention. The digital video camera 100
has a system control unit 101, an image pickup processing
unit 104, a picture signal processing unit 105, a display
control unit 106, an operating unit 107, a memory 108, and
a storage medium 109, and they are connected to one
another via an internal bus 111.

The system control unit 101 has a CPU and a memory
such as ROM and RAM, and controls operation of compo-
nents of the digital video camera 100 according to control
programs stored in the memory. The image pickup process-
ing unit 104 controls a lens 120 to perform a focusing
operation and also controls an image pickup device 121 to
perform an image pickup operation. The image pickup
device 121 is an image sensor such as a CCD sensor or a
CMOS sensor. The picture signal processing unit 105 pro-
cesses output signals from the image pickup device 121.

A liquid crystal display 122, which is a display unit on
which a taken picture is displayed, is connected to the
display control unit 106. With the digital video camera 100,
it is possible to perform shooting while visually identifying
a picture displayed on the liquid crystal display 122. Simi-
larly to the liquid crystal display 71 described with reference
to FIGS. 7A to 7C, the liquid crystal display 122 is config-
ured to be rotatable between a reverse display state and a
normal display state. The display control unit 106 controls
display on the liquid crystal display 122 and also detects
whether or not the liquid crystal display 122 is in the reverse
display state or the normal display state and notifies the
system control unit 101 of the detection result. It should be
noted that definitions of the reverse display state and the
normal display state conform to the description referring to
FIGS. 7A to 7C.

Upon receiving notification that the liquid crystal display
122 is in the reverse display state from the display control
unit 106, the system control unit 101 instructs the display
control unit 106 to vertically flip a picture output from the
picture signal processing unit 105. As a result, a taken
picture correctly oriented in a vertical direction is always
displayed even when the liquid crystal display 122 is
switched from the reverse display state to the normal display
state and vice versa.

The operating unit 107 has a touch panel 125, to which
drawing information (detailed description thereof will be
given later) and a main body switch 126 and outputs
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information on their operations to the system control unit
101. The touch panel 125 is mounted on a display screen of
the touch panel 122. It should be noted that as a contact
sensing system for the touch panel 125, any of various
systems such as a resistive system, a capacitive system, a
surface acoustic wave system, an infrared system, an elec-
tromagnetic induction system, an image recognition system,
and a photosensor system may be used.

Picture data on taken pictures subjected to signal process-
ing by the picture signal processing unit 105, picture data
read out from the recoding medium 109 so as to be repro-
duced and displayed on the liquid crystal display 122, and so
on are temporarily stored in the memory 108. Picture data on
taken pictures is stored in the storage medium 109.

The system control unit 101 detects various operations
performed on the touch panel 125, for example, touch-down,
touch-on, move, touch-up, touch-off, and flick. It should be
noted that touch-down is an operation of a finger or the like
touching the touch panel 125, touch-on is a state of a finger
or the like being kept in contact with the touch panel 125,
and move is an operation of a finger or the like moving on
the touch panel 125 while being kept in contact with the
touch panel 125. Touch-up is an operation of releasing a
finger or the like having been in contact with the touch panel
125 from the touch panel 125, and touch-off is a state where
nothing touches the touch panel 125. Flick is an operation in
which sequential movements from touch-down to touch-up
via a predetermined move are quickly made, like a finger or
the like flicking the touch panel 125.

Information on such operations on the touch panel 125,
positional coordinates at which a finger or the like touches
the touch panel 125 is supplied to the system control unit
101 through the internal bus 111. Based on the supplied
information, the system control unit 101 determines what
type of operation has been performed on the touch panel
125. When hand-drawing input which is input of drawing
information to the touch panel 125 with a finger or the like
is enabled, the system control unit 101 sends a path taken
coordinates of touch-on and move on the touch panel 125 as
drawing information to the picture signal processing unit
105. An operating mode in which hand-drawing input to the
touch panel 125 is enabled will hereafter be referred to as
“the hand-drawing input mode”. The picture signal process-
ing unit 105 superimposes a path taken by coordinates of
operations with a finger or the like on the touch panel 125
on a taken picture obtained from the image pickup process-
ing unit 104. This implements a function of hand-drawing
input to a taken picture. Picture data comprised of the taken
picture thus generated and the drawing information input by
hand-drawing is stored in the storage medium 109.

In an arrangement according to a first embodiment, selec-
tion between a hand-drawing input mode coinciding with a
subject position (hereafter referred to as “the first input
mode”) and a hand-drawing input mode in which a sequence
in a horizontal direction of the touch panel has a meaning
(hereafter referred to as “the second input mode™) is allowed
through operation of the operating unit 107 when hand-
drawing input is to be done in the reverse display mode.
Drawing information input from the touch panel 125 in the
first input mode when the liquid crystal display 122 is in the
reverse display state is subjected to a first flipping process in
which the drawing information is vertically flipped when the
liquid crystal display 122 is brought into the normal display
state. Drawing information input from the touch panel 125
in the second input mode when the liquid crystal display 122
is in the reverse display state is subjected to a second
flipping process in which the drawing information is verti-
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cally flipped and also horizontally flipped when the liquid
crystal display 122 is brought into the normal display state.

FIG. 2A is a view (frontal view) showing an exemplary
display on the liquid crystal display 122 according to the first
embodiment when the liquid crystal display 122 is in the
reverse display state and the touch panel 125 is placed in the
hand-drawing input mode. Hand-drawing input is allowed to
be enabled and disabled through operation of the operating
unit 107. Four corners B-R, T-R, B-L, and T-L of the liquid
crystal display 122 in FIG. 2A conform to the description
referring to FIGS. 7A to 7C, and the same goes for FIG. 2B
and FIG. 5 referred to later.

The system control unit 101 displays a first button (icon)
201 and a second button (icon) 202 when the liquid crystal
display 122 is in the reverse display state and the touch panel
125 is in the hand-drawing input mode. The first button 201
is for shifting into the first input mode. The second button
202 is for shifting into the second input mode.

Referring to FIG. 2A, a hand-drawn image 203, which is
a path taken by coordinates of touch-on on a point on the
touch panel 125, move, and touch-off in this order after
touch-on on the first button 201 is shown. In response to
input of the hand-drawn image 203, the system control unit
101 instructs the picture signal processing unit 105 to
superimpose the hand-drawn image 203 on a taken picture
obtained from the image pickup processing unit 104.

Here, the taken picture displayed on the liquid crystal
display 122 in the reverse display state is a picture obtained
by vertically flipping a taken picture stored in the storage
medium 109. On the other hand, the hand-drawn image 203
input to the touch panel 125 when the liquid crystal display
122 is in the reverse display state is identified by present
coordinates on the liquid crystal display 122. Thus, accord-
ing to the conventional art described with reference to FIGS.
8A and 8B, when the liquid crystal display 122 is brought
back to the normal display state immediately after the
hand-drawn image 203 is input, the taken picture is verti-
cally flipped to be correctly displayed, but the hand-drawn
image 203 is displayed in a vertically flipping status since it
is displayed using the identified coordinates.

Accordingly, in the present embodiment, when the liquid
crystal display 122 is shifted from the reverse display state
to the normal display state immediately after the hand-drawn
image 203 is input, the first flipping process is carried out in
which coordinates of image data on the hand-drawn image
203 are vertically flipped using a center in the vertical
direction of the touch panel 125 as an axis. Also, the image
data on the hand-drawn image 203 is stored, in the storage
medium 109, as hand-drawn data obtained by vertically
flipping coordinates of the hand-drawn image 203.

FIG. 2B is a view showing an exemplary display on the
liquid crystal display 122 when the liquid crystal display 122
is shifted from the reverse display state to the normal display
state immediately after the hand-drawn image 203 is input.
It should be noted that FIG. 2B is also a view showing a state
where picture data stored in the storage medium 109 after
the hand-drawn image 203 is input as shown in FIG. 2A is
displayed on the liquid crystal display 122 in the normal
display state. The hand-drawn image 203 which is drawn as
an arrow pointing diagonally upward toward a subject in the
reverse display state in FIG. 2A is correctly displayed as a
hand-drawn image 205 which is an arrow pointing diago-
nally upward toward the subject in the normal display state
in FIG. 2B. On this occasion, the hand-drawn image 203 is
an input in the first input mode, that is, the hand-drawn
image 203 is an input coinciding with a subject position, and
hence the hand-drawn image 205 has not been horizontally
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flipped. It is thus apparent that the problems of the conven-
tional art described with reference to FIGS. 8A and 8B are
solved.

Referring to FIG. 2A, a hand-drawn image 204 which is
a path taken by coordinates of touch-on on a point on the
touch panel 125, move, and touch-off in this order after
touch-on on the second button 202. In response to input of
the hand-drawn image 204, the system control unit 101
instructs the video signal processing unit 105 to superimpose
the hand-drawn image 204 on a taken picture obtained from
the image pickup processing unit 104.

When the liquid crystal display 122 is shifted from the
reverse display state to the normal display state immediately
after the hand-drawn image 204 is input, coordinates of
image data on the hand-drawn image 204 are vertically
flipped using a center in the vertical direction of the touch
panel 125 as an axis and also horizontally flipped using a
center in the vertical direction of the touch panel 125 as an
axis. Also, image data on the hand-drawn image 204 is
stored in the storage medium 109 as hand-drawn data
obtained by vertically flipping and horizontally flipping
coordinates of the hand-drawn image 204. Thus, when the
liquid crystal display 122 is shifted from the reverse display
state to the normal display state immediately after the
hand-drawn image 204 is input, the state shifts into the state
in FIG. 2C after shifting into the state in FIG. 2B.

FIG. 2C is a view showing an exemplary display on the
liquid crystal display 122 when the liquid crystal display 122
is shifted from the reverse display state to the normal display
state immediately after the hand-drawn image 204 is input.
FIG. 2C is also a view showing a state where picture data
(including picture data on a taken picture and image data on
the hand-drawn image 204) stored in the storage medium
109 after the hand-drawn image 204 is input as shown in
FIG. 2A is displayed on the liquid crystal display 122 in the
normal display state. In FIG. 2B, a hand-drawn image 206
which is the hand-drawn image 204 displayed correctly in
the vertical direction but reversely in the horizontal direc-
tion, but when the state further shifts into the state in FIG.
2C, the hand-drawn image 206 is displayed as a hand-drawn
image 207 which is correct in the horizontal direction as
well.

As described above, according to the present embodi-
ment, a taken picture and drawing information input from
the touch panel 125 in the reverse display state are stored as
picture data, which is displayed in a state for the normal
display state of the liquid crystal display 122, in the storage
medium 109 based on settings configured using the first
button 201 and the second button 202. It should be noted that
the hand-drawing input mode is brought to an end through
operation of the operating unit 107.

FIG. 3 is a flowchart which is executed by the system
control unit 101 so as to implement a user interface (image
processing method) in the hand-drawing input mode
described with reference to FIGS. 2A to 2C. Processes in the
flowchart of FIG. 3 are implemented by the CPU of the
system control unit 101 expanding programs stored in the
ROM into the RAM.

In step S301, the system control unit 101 determines
whether or not the liquid crystal display 122 is in the normal
display state or the reverse display state. When the system
control unit 101 determines that the liquid crystal display
122 is in the reverse display state (YES in S301), the process
proceeds to step S302, and when the liquid crystal display
122 is in the normal display state (NO in the step S301), the
system control unit 101 makes the determination in the step
S301 again. In the step S302, the system control unit 101
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determines whether or not the touch panel 125 is placed in
the hand-drawing input mode. When the system control unit
101 determines that the touch panel 125 is placed in the
hand-drawing input mode (YES in S302), the process pro-
ceeds to step S303, and when the system control unit 101
determines that the touch panel 125 is not placed in the
hand-drawing input mode (NO in the step S302), the process
returns to the step S301.

In the step S303, the system control unit 101 determines
whether or not the first button 201 has been depressed. When
the system control unit 101 determines that the first button
201 has been depressed (YES in S303), the process proceeds
to step S304, and when the system control unit 101 deter-
mines that the first button 201 has not been depressed (NO
in the step S303), the process proceeds to step S5305. In the
step S304, the system control unit 101 configures the hand-
drawing input mode at the first input mode. After that, the
process proceeds to the step S305.

In the step S305, the system control unit 101 determines
whether or not the second button 202 has been depressed.
When the system control unit 101 determines that the second
button 202 has been depressed (YES in S305), the process
proceeds to step S306, and when the system control unit 101
determines that the second button 202 has not been
depressed (NO in the step S305), the process proceeds to
step S307. In the step S306, the system control unit 101
configures the hand-drawing input mode at the second input
mode. After that, the process proceeds to the step S307.

In the step S307, the system control unit 101 determines
whether or not a hand-drawn image which is input drawing
information is a hand-drawn image for which neither of the
input modes in the steps S304 and S306 has been set. When
the system control unit 101 determines that the input hand-
drawn image is a hand-drawn image for which neither of the
input modes has been set (YES in S307), the process returns
to the step S301, and when the system control unit 101
determines that the input hand-drawn image is a hand-drawn
image for which either of the input modes has been set (NO
in the step S307), the process proceeds to step S308. It
should be noted that as a result of this, hand-drawn input
data input by hand-drawing without depressing the first
button 201 or the second button 202 is not subjected to the
process described with reference to FIGS. 2A to 2C but is
subjected to the same process as the conventional one
described with reference to FIGS. 8A and 8B.

In the step S308, the system control unit 101 determines
whether or not the input hand-drawn image was input in the
second input mode. Namely, the system control unit 101
determines whether the input hand-drawn image was input
in the input mode set in the step S304 or input in the input
mode set in the step S306. When the system control unit 101
determines that the input hand-drawn image was input in the
second input mode (YES in S308), the process proceeds to
step S309, and when the system control unit 101 determines
that the input hand-drawn image was not input in the second
input mode (NO in S308), the process proceeds to step S310.

In the step S309, the system control unit 101 sets image
data on the input hand-drawn image as hand-drawn data of
which a sequence in the horizontal direction has a meaning.
In the step S310, the system control unit 101 sets image data
on the input hand-drawn image as hand-drawn data coin-
ciding with a subject position. For example, in the step S309,
a flag indicating that the hand-drawn data is data of which
a sequence in the horizontal direction has a meaning is added
to the hand-drawn data, and in the step S310, a flag indi-
cating that the hand-drawn data is data coinciding with a
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subject position is added to the hand-drawn data. After the
steps S309 and S310, the process returns to the step S301.

FIG. 4 is a flowchart of image processing in the hand-
drawing input mode described with reference to FIGS. 2A to
2C. Processes in the flowchart of FIG. 4 are implemented by
the CPU of the system control unit 101 expanding programs
stored in the ROM into the RAM and the system control unit
101 controlling operation of various component elements of
the digital video camera 100.

In step S401, the system control unit 101 retrieves hand-
drawn data in a taken picture. Then, in step S402, the system
control unit 101 determines whether or not processes in
steps S403 to S410, to be described later, have been com-
pleted for all the hand-drawn data. When the system control
unit 101 determines that the processes have been completed
(YES in S402), the process returns to the step S401, and
when the system control unit 101 determines that the pro-
cesses have not been completed (NO in S402), the process
proceeds to the step S403.

In the step S403, based on, for example, the flags men-
tioned in the above description of the steps S309 and S310,
the system control unit 101 determines whether or not the
retrieved hand-drawn data is data on a hand-drawn image
input in the first input mode (data on a hand-drawn image
coinciding with a subject position). When the system control
unit 101 determines that the retrieved hand-drawn data is
data on a hand-drawn image input in the first input mode
(YES in S403), the process proceeds to the step S404, and
when the system control unit 101 determines that the
retrieved hand-drawn data is not data on a hand-drawn
image input in the first input mode (NO in S403), the process
proceeds to the step S407.

In the step S404, the system control unit 101 determines
whether or not the liquid crystal display 122 is in the reverse
display state. When the system control unit 101 determines
that the liquid crystal display 122 is in the reverse display
state (YES in S404), the process proceeds to the step S405,
and when the system control unit 101 determines that the
liquid crystal display 122 is in the normal display state, not
in the reverse display state (NO in S404), the process
proceeds to the step S406.

In the step S405, the system control unit 101 vertically
flips and stores the hand-drawn data in the storage medium
109. At this time, the liquid crystal display 122 is still in the
reverse display state as it was when a hand-drawn image
related to the hand-drawn data was input, and hence there is
no change in display on the liquid crystal display 122, and
for example, the liquid crystal display 122 is in the display
state shown in FIG. 2A. In the step S406, the system control
unit 101 vertically flips and stores the hand-drawn data in the
storage medium 109 and vertically flips and displays the
hand-drawn image related to the hand-drawn data on the
liquid crystal display 122. This brings the liquid crystal
display 122 to, for example, the display state shown in FIG.
2B. After the steps S405 and S406, the process returns to the
step S402.

In the step S407, based on, for example, the flags men-
tioned in the above description of the steps S309 and S310,
the system control unit 101 determines whether or not the
retrieved hand-drawn data is data on a hand-drawn image
input in the second input mode. When the system control
unit 101 determines that the retrieved hand-drawn data is
data on a hand-drawn image input in the second input mode
(YES in S407), the process proceeds to the step S408, and
when the system control unit 101 determines that the
retrieved hand-drawn data is not data on a hand-drawn
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image input in the second input mode (NO in S407), the
process returns to the step S402.

In the step S408, the system control unit 101 determines
whether or not the liquid crystal display 122 is in the reverse
display state. When the system control unit 101 determines
that the liquid crystal display 122 is in the reverse display
state (YES in S408), the process proceeds to the step S409,
and when the system control unit 101 determines that the
liquid crystal display 122 is in the normal display state, not
in the reverse display state (NO in S408), the process
proceeds to the step S410.

In the step S409, the system control unit 101 vertically
flips and horizontally flips the hand-drawn data and stores
the same in the storage medium 109. At this time, the liquid
crystal display 122 is still in the reverse display as it was
when a hand-drawn image related to the hand-drawn data
was input, there is no change in the display on the liquid
crystal display 122, and for example, the liquid crystal
display 122 is in the display state shown in FIG. 2A. In the
step S410, the system control unit 101 vertically flips and
horizontally flips the hand-drawn data and stores the same in
the storage medium 109. Also, in the step S410, the system
control unit 101 vertically flips and horizontally flips the
hand-drawn image related to the hand-drawn data and
displays the same on the liquid crystal display 122, bringing
the liquid crystal display 122 to, for example, the display
state shown in FIG. 2C. After the steps S409 and S410, the
process returns to the step S402.

As described above, in the present embodiment, when
hand-drawing input is to be done from the touch panel 125
in the reverse display state, selection between the first input
mode and the second input mode is allowed through opera-
tion. As a result, drawing information input by a user in the
reverse display state is displayed and stored as a picture
which reflects an intention of the user even in the normal
display state.

It should be noted that in the embodiment described
above, drawing information in the second input mode is
horizontally flipped about a central axis in the horizontal
direction of the touch panel 125 (see FIGS. 2A and 2C). This
is not limitative, but drawing information in the second input
mode may be horizontally flipped about a central position in
a horizontal direction of a minimum area including a hand-
drawn image in the second input mode, and this obtains a
picture further coinciding with a subject position.

In a second embodiment, it is assumed that drawing
information input to a specific area (first specific area) of the
touch panel 125 (the liquid crystal display 122) in the
reverse display state is drawing information input in the
second input mode. It is also assumed that drawing infor-
mation input to an area (second specific area) different from
the above specific area is drawing information input in the
first mode.

FIG. 5 is a view (frontal view) showing an exemplary
display according to the second embodiment on the liquid
crystal display 122 when the digital video camera 100 is in
the reverse display state and placed in the hand-drawing
input mode. When the digital video camera 100 is in the
reverse displays state and placed in the hand-drawing input
mode, display is controlled such that a specific area 502 (first
specific area) is clearly specified in a lower part of the
display screen of the touch panel 125. It should be noted that
the specific area 502 is, for example, displayed in a lower
part of a display screen as a default and allowed to be moved
within the display screen through operation of the operating
unit 107 and is allowed to be designed such that its area
(lateral and longitudinal lengths) is changeable.
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In FIG. 5, a hand-drawn image 501 which is a path taken
by coordinates of touch-on and move on the touch panel 125
is drawn as drawing information, and this hand-drawn image
501 is included in the specific area 502. In response to input
of the hand-drawn image 501, the system control unit 101
instructs the picture signal processing unit 105 to superim-
pose the hand-drawn image 501 on a taken picture obtained
from the image pickup processing unit 104. Image data on
the hand-drawn image 501 is stored in the storage medium
109 as data obtained by vertically flipping the coordinates of
the hand-drawn image 501 using a center in the vertical
direction of the touch panel 125 as an axis and horizontally
flipping the coordinates of the hand-drawn image 501 using
a center in the horizontal direction of the touch panel 125 as
an axis. It should be noted that even when a large part of the
hand-drawn image 501 is included in the specific area 502,
and only a small part of the hand-drawn image 501 lies
outside the specific area 502, it may be arranged such that
the same process as the process described above is carried
out.

On the other hand, in FIG. 5, a hand-drawn image 503
which is a path taken by coordinates of touch-on and move
on the touch panel 125 is also drawn as drawing information,
but this hand-drawn image 503 is not included in the specific
area 502. Thus, image data on the hand-drawn image 503 is
stored in the storage medium 109 as data obtained by
vertically flipping the coordinates of the hand-drawn image
503 using a center in the vertical direction of the touch panel
125 as an axis. It should be noted that even when a large part
of the hand-drawn image 503 is not included in the specific
area 502, and only a small part of the hand-drawn image 503
lies inside the specific area 502, it may be arranged such that
the same process as the process described above is carried
out.

Therefore, when the liquid crystal display 122 in the
reverse display state in FIG. 5 is brought to the normal
display state, the liquid crystal display 122 comes into the
display state shown in FIG. 2C. Also, when a taken picture
and a hand-drawn image (drawing information) which are in
the display state in FIG. 5 are stored in the storage medium
109, and after that, picture data is read out and displayed on
the liquid crystal display 122 which is in the normal display
state, the liquid crystal display 122 comes into the display
state shown in FIG. 2C.

FIG. 6 is a flowchart of data processing in the hand-
drawing input mode described with reference to FIG. 5.
Processes in the flowchart of FIG. 6 are implemented by the
CPU of the system control unit 101 expanding programs
stored in the ROM into the RAM.

Processes in steps S601 and S602 are the same as those in
the steps S401 and S402 described with reference to FIG. 4,
and hence description thereof is omitted here. In step S603,
the system control unit 101 determines whether or not the
hand-drawn data is data on a hand-drawn image drawn
outside the specific area 502 (second specific area). When
the system control unit 101 determines that the hand-drawn
data is data on a hand-drawn image drawn outside the
specific area 502 (YES in S603), the process proceeds to
step S604, and when the system control unit 101 determines
that the hand-drawn data is data on a hand-drawn image
drawn inside the specific area 502 (NO in S603), the process
proceeds to step S606.

In the step S604, the system control unit 101 determines
whether or not the liquid crystal display 122 is in the reverse
display state. When the system control unit 101 determines
that the liquid crystal display 122 is in the reverse display
state (YES in S604), the process proceeds to step S605, and
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when the system control unit 101 determines that the liquid
crystal display 122 is in the normal display state, not in the
reverse display state (NO in S604), the process returns to the
step S602. In the step S605, the system control unit 101 sets
image data on the hand-drawn data, which was an object of
the determination in the step S603, as hand-drawn data on
the hand-drawn image coinciding with a subject position
(hand-drawn data input in the first input mode). After the
step S605, the process returns to the step S602.

In the step S606, the system control unit 101 determines
whether or not the liquid crystal display 122 is in the reverse
display state. When the system control unit 101 determines
that the liquid crystal display 122 is in the reverse display
state (YES in S606), the process proceeds to step S607, and
when the system control unit 101 determines that the liquid
crystal display 122 is in the normal display state, not in the
reverse display state (NO in S606), the process returns to the
step S602. In the step S607, the system control unit 101 sets
image data on the hand-drawn data, which was an object of
the determination in the step S603, as hand-drawn data of
which a sequence in the horizontal direction of the touch
panel has a meaning (hand-drawn data input in the second
input mode). After the step S607, the process returns to the
step S602.

As described above, similarly to the first embodiment, in
the second embodiment as well, drawing information input
by a user in the reverse display state is allowed to be
displayed and stored as a picture which reflects an intention
of the user even in the normal display state. In this case, as
compared to the first embodiment, touch-on on the first
button 201 ad the second button 202 may be dispensed with.

It should be noted that although in FIG. 5, the specific area
502 is indicated by diagonal lines on the liquid crystal
display 122 so that a user can easily recognize the specific
area 502, this is not limitative, but the specific area 502 may
be indicated in any other way such as indication using an
arbitrary see-through color, which makes hand-drawing
input easier. Moreover, the present embodiment is arranged
such that the specific area 502 determined to be a hand-
drawn image of which a sequence in the horizontal direction
of the touch panel has a meaning is clearly specified, but
conversely, may be arranged such that an area determined to
be a hand-drawn image input in an input mode coinciding
with a subject position is clearly specified.

It should be noted that it may be arranged such that a type
of drawing information input in the hand-drawing input
mode is determined, and the way of flipping a display on the
liquid crystal display 122 is selected according to the type
selected as the determination result. Specifically, when a
character or a character string is input in the hand-drawing
input mode, it may be determined that the character or the
character string is an input of which a sequence in the
horizontal direction of the touch panel has a meaning. In this
case, when a linear drawing such as a figure which is neither
a character nor a character string is input, it is determined
that this linear drawing is an input coinciding with a subject
position. This enables hand-drawing input without being
restricted by a display area of the liquid crystal display 122.
When this arrangement is adopted, for example, the system
control unit 101 should act as a determination unit which
determines whether or not a character or a character string
has been input or whether or not a linear drawing has been
input, or there may be a special determination unit (deter-
mination circuit, determination section).

When there is such a determination unit, an image which
is input by hand-drawing within a predetermined time period
after a character or a character string is input by hand-
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drawing may be horizontally flipped together with the
previously input character or character string even when the
image is determined to be a linear drawing such as a figure
by the determination unit. Also, an image drawn within a
range of a predetermined distance from a character or a
character string may be horizontally flipped together with
the previously character or character string even when the
image is determined to be a linear drawing such as a figure
by the determination unit. For example, when a star mark, a
face mark, or the like is drawn before or after a character or
a character string, a user considers them to be one unit in
many cases. Accordingly, by horizontally flipping a charac-
ter or a character string and a linear drawing such as a figure,
which is considered to be attached to the character or the
character string, in a collective manner, an intention of a
photographer is reflected on a taken image.

Moreover, although in the embodiments described above,
a digital video camera is taken up as an example of the image
pickup apparatus according to the present invention, the
image pickup apparatus according to the present invention is
not limited to this. For example, the image pickup apparatus
according to the present invention may be a digital still
camera, and in this case, processes conforming to the
embodiments described above are carried out on a taken
image and its image data and drawing information and its
data. Further, the present invention may be applied to
various types of electronic apparatuses which are able to
perform shooting using an image pickup device and have a
rotatable display device which displays a taken image and a
taken picture and allows input of drawing information from
a touch panel. The same processes as those in the above
described case where hand-drawing input is done on a taken
picture may be applied to the case where hand-drawing input
is done on a taken picture or a taken image obtained by
shooting a subject using such electronic apparatuses.

Other Embodiments

Embodiment(s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one
or more programs) recorded on a storage medium (which
may also be referred to more fully as a ‘non-transitory
computer-readable storage medium’) to perform the func-
tions of one or more of the above-described embodiment(s)
and/or that includes one or more circuits (e.g., application
specific integrated circuit (ASIC)) for performing the func-
tions of one or more of the above-described embodiment(s),
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s) and/or controlling the one or more
circuits to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.
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While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2014-097564, filed May 9, 2014, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image pickup apparatus comprising:

a touch panel configured to allow input of drawing
information;

a display unit configured to display a taken image and
superimpose the drawing information, which is input
through said touch panel, on the taken image;

a rotating unit configured to rotate said display unit
between a reverse display state and a normal display
state; and

a flipping unit configured to flip the drawing information
displayed on said display unit in response to switching
a state of said display unit between the reverse display
state and the normal display state by said rotating unit,

wherein said flipping unit carries out one of a first flipping
process in which the drawing information is vertically
flipped or a second flipping process in which the
drawing information is vertically flipped and also hori-
zontally flipped according to a type of the drawing
information.

2. The image pickup apparatus according to claim 1,
wherein when the drawing information is drawn in a first
specific area of said display unit, said flipping unit carries
out the first flipping process, and when the drawing infor-
mation is drawn in a second specific area of said display unit
which is different from the first specific area, said flipping
unit carries out the second flipping process.

3. The image pickup apparatus according to claim 2,
further comprising a display control unit configured to
clearly specify the first specific area or the second specific
area on said touch panel.

4. The image pickup apparatus according to claim 1,
further comprising a determination unit configured to deter-
mine the type of the drawing information, and wherein
according to the type of the drawing information selected as
a determination result by said determination unit, said flip-
ping unit switches between the first flipping process and the
second flipping process.

5. The image pickup apparatus according to claim 4,
wherein when said determination unit determines that the
drawing information is a character or a character string, said
flipping unit carries out the second flipping process, and
when said determination unit determines that the drawing
information is a linear drawing, said flipping unit carries out
the first flipping process.

6. The image pickup apparatus according to claim 5,
wherein when said determination unit determines that the
drawing information is a character string, said flipping unit
carries out the second flipping process using a center of a
horizontal length of the character string as an axis.
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7. An image processing method in which, when a taken
image is to be displayed on a display unit rotatable between
a reverse display state and a normal display state, drawing
information input through a touch panel provided on the
display unit is superimposed on the taken image, compris-
ing:

a detecting step of detecting whether the display unit is in

the reverse display state or the normal display state; and

a flipping step of flipping the drawing information dis-

played on the display unit in response to switching of
a state of the display unit between the reverse display
state and the normal display state,

wherein in said flipping step one of a first flipping process,

in which the drawing information is vertically flipped,
or a second flipping process, in which the drawing
information is vertically flipped and also horizontally
flipped, is carried out according to a type of the drawing
information.

8. The image processing method according to claim 7,
wherein in said flipping step, when the drawing information
is drawn in a first specific area of the display unit, the first
flipping process is carried out, and when the drawing infor-
mation is drawn in a second specific area of the display unit
which is different from the first specific area, the second
flipping process is carried out.

9. The image processing method according to claim 7,
further comprising a determination step of determining the
type of the drawing information, and wherein in said flipping
step, switching between the first flipping process and the
second flipping process is done according to the type of the
drawing information selected as a determination result in
said determination step.

10. The image processing method according to claim 9,
wherein in said flipping step, when it is determined in said
determination step that the drawing information is a char-
acter or a character string, the second flipping process is
carried out, and when it is determined in said determination
step that the drawing information is a linear drawing, the
first flipping process is carried out.

11. A non-transitory computer-readable storage medium
storing a program for causing a computer to execute an
image processing method in which, when a taken image is
to be displayed on a display unit rotatable between a reverse
display state and a normal display state, drawing informa-
tion input through a touch panel provided on the display unit
is superimposed on the taken image, the image processing
method comprising:

a detecting step of detecting whether the display unit is in

the reverse display state or the normal display state; and

a flipping step of flipping the drawing information dis-

played on the display unit in response to switching of
a state of the display unit between the reverse display
state and the normal display state,

wherein in the flipping step one of a first flipping process,

in which the drawing information is vertically flipped,
or a second flipping process, in which the drawing
information is vertically flipped and also horizontally
flipped, is carried out according to a type of the drawing
information.



